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Risk Factors for Persistent Middie-Ear Effusions 


Otitis Media, Catarrh, Cigarette Smoke Exposure, and Atopy 
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a To aacartiln riak faetera for paraistant mlddla-aar affualona (PMEE)» wa ■ 

lntar¥lawad tha paranU of two groups of chlldran. Tha firat eonalatad of 76 
chiidran with PMEE who wars admittad to tha hospital for tympaooatomrr 
tuba lAsartlon. Tha aaeond. a control group, eonalatad of 76 ehUdran 
admitltdifor other typaa of aurgary,, who ware matehad for agOi aax, aaaaon, 
and surgical ward. NaarJy all (67%) of tha chiidran admitted lor fnaartlbn of 
tympanostomy tubas had one or more aplaodaa of suppurativa oUtia madia. 
Only 56% of tha control chiidran had pravious ear Infections. Fraguant oar 
Jnfacllons sharply ihcraasad the flak lor paralatant ofhiaiofia. Ci«afrh» 
jiiOMiahold dgaratia smoko osposiira, and atopy Olao aceurrad mora 
^irogtiantty In chiidran with FMEI^ tlia flak for ndddla-aar af fu alo na was 
^•raataat wtian thaaa thrao lactera ware aff praaanL Tha avoldan^ of dady 
{^ospoaura to domaatie tobacco smoka and,, If atopic, of apactfic adargana 
jjpiinirtil be Includad In tha madlcat traat m an t of chddran with PMEE. 

(JAAV4 ig63;249:1022*1025) 


MIDDIiE-EAR effusioDS ara common 
in children, particularly after a sup¬ 
purative middle*ear Infection.^ Moat 
effusions resolve afUr several wttka, 
but tome persist relentlkasly.^* caus¬ 
ing hearing loss* and associated Ian* 
guage; behavioral, and > learning defi¬ 
cits.*** Each year in the United States, 
an estimated 1 million operations 
take place in which tympanostomy 
tubes are inserted for persistent mid¬ 
dle-ear effusions (PMEE)”' 

Several factors may affect the fre¬ 
quency of middletear disease age,*" 
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tex,**^’ aeason.* tocdoeconomie class;” 
exposure to other children.^ ca¬ 
tarrh,*^ positional I feeding stylet.^* 
atopy,and a family history of ear 
disease.* In this study, we examined 
the association of these factors with 
the persistence of middle-ear effu¬ 
sions. 

METHODS 

Thf Rettarch Committee and the Ho- 
■iM> Right! Committee at the ChildrcB*s 
Orthopedic Hospital and Medical Center, 
SesttU. reviewed and approved theee pro¬ 
cedures. All psrtnts give informed eon- 
sent before interview. 

Casa SaleeUon 

Prom June through October 1681; two 
general pedistrie otoUryngoiogists per¬ 
formed K bilateral myringotomy and 


tympiBOitomy-tube insertions (BMT) for 
FMEE Children were treated surgically if 
they had biUural effusions (with pneu¬ 
matic otomlcroscopy nnd tympanometry) 
that did not resolve after eight or more 
weeks ol msdieal therapy, and which pro- 
dueed a hearing lost of 25 dB or greater. 
These children were adinitted to a short- 
stay ward at the Chtldrcn^s Orthopedic 
Hospital and Medical Center for surgery. 
Their parents were asked to participate in 
an inundew about risk factors for tar 
disease. We interviewed 76 parenu of the 
96 patients with PMEEJ Of :d)e 96 patientsV 
families, two were excluded because they 
did not speak English, and 18 eouM not be 
leached^ 

Control SMoetton 

Twelve idiysidans (four general sur- 
geont. one urologist, one ophthalinologitt, 
two dental surgeons, and four cardiolo- 
fisu) nllbwsdl ns to contact parenu of 
their patienU admitted during the same 
period to the name short^Uy surgery 
ward. Prom this group of 202 children; 
control subjecU were matched to PMEE 
cases by age (±1 yearX sex, and month of 
surgery. Ninety-llvt patientt were 
mstchtd Initially, but 14 could' not he 
contacted. Five ihUrvtewi were excluded 
because of current middle-ear effusions or 
past ear surgery. 

Cilbical CharaetarltUcB of 
Cases and Conirel 8 ub)aelt 

Twenty-one peticgV*'*^Ui PMEE 
(27.6%) had previous bilateral I tympanos¬ 
tomy-tube insertions (range, one to nineX 
Two patienU with PMEE had Down's 
syndrome and two had cerebral paHy. In 
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nUit TS control cbildrta, Uit rtuofts for 
admittion verie mguiniJ ktmia repair 
(30). cardiac eathtleriution (17k btopty or 
lortiffn^kody rtmova) (cifhtk ombilica), 
opigastrie^ or diaphragmatic hernia repair 
(fix), orchiopexy (aii); hydrocele repair 
(three), denul cariet debridement (three), 
cyitoacopy (one), eaotropia repair (one), 
and proctoaco p y (one). ]^im*a prodrome 
occurred in only one control child who had 
cyanotic congenita) heart diaeaat^ No oth- 
or medical condition occurred more than 
once in either group. 

Inlarvlow 

Parents were intenriewod within eight 
weeks of the scheduled aurgery for the 
following information: (1) raesal hadt* 
ground, (t) i family aisa, (8) health Jiisar- 
ante ftatus, (4) infant care and foading 
practicca, (5) household txpoaofe to ciga- 
rette smoke, (6) frequency of auppurativc 
otitis media (symptomatic oar flection 
treated with antihioticsX (7) frequency of 
catarrh (audible natal bmtldni with rhi* 
norrhea), (8) atopy (defined aa one or mote 
of the folibwing diaordtrt during the prt- 
oedihg 12 months: teaaonal rhinitiafepring 
or summer sneering, natal itching, rhinor* 
rhea, and nasal eongestionV asthma [re¬ 
current wheesing. which improved with 
oat of bronchodiiatorst eexema [rteurrent 
pruritic dermatitii, which imprortd with 
topical tteroid : therapy]). (9) family histo¬ 
ry of atopy, and (10) family history of 
aignlfieant middle-oar disease (six or more 
episodes of supporative otiUi media, or 
previous insertions of tympanostomy 
tubes). 


Analyela 

The likelihood of PME£ develo{»ng with 
a certain exposure was express^ as the 
relative risk and estimated using the Man- 
tellHaensael method, atandardiring for 
age (younger than 2 ynra, 2 ytara or 
older) and eex.** Ninety-five pe r c en t confi¬ 
dence intervals for ea^ relative riek asU- 
mau wore derived using the method of 
mettlnenj** For tome factors, the relative 
risk changed with tncrearing exposure. We 
used an txtenslon of the Mantel-Haeiiml 
method* to tatl for a Itaaar tread! of 
changing relative rialL 


9IESULTS 

Table 1 ahowe the frequencr nnd 
relative risk for each of the interview 
variables. Patienta nnd eontroi tub- 
jeets were similar in all aoeloeeonom- 
k and demographic categories. There 
were no significant differences in 
birth weight, early feeding patterns, 
the use of nighttime bottles^ or daily 
exposure to other childrtiLlbqmsttra* 
^ two or nw ho ueth ol d 
Tw n uke i i lncroaaad timriah 

JAMA. Fob 28, tOa3--Vol 24f. No. 0 


to bsorviow VanaMoa 

(no A. 

mwdtaS 

* 

CkwweWfWSc 

• •N.nn 
of mtcc 

INnrS) 

MAvWul 

CanOW 

SiOfaata 

|N*7S) 

^tair* 

81% 

Canfioanra 

taijnait 

DwwoonpftiCt 

am 

m: 

escsem 

escitj) 


• 

1 F- 

S1I404P 

•iMMt 

• law ^ 

• I. • 


•siasJi 

eaiaij) 

10 


Wwweisi 

liCUj) 

tiCl4ii) 

18 


1 HPMMhoNaeiOi 1 


0«(S48} 

OSttOt) 

tis 

• « « 

I 

UCfSiN 

tS(«7.1) 

as 

8488 


tacsiJi 

nmtt 

10 


mi 

•1(104) 

•0(778) 

•s 

8818 

li HmWiVuwwwa 1 

1 PHmrn 

stfsr.f) 

is (707) 

to 

... 

Nanpewii 

tstaejt 

mmM 

14 

8 i8 t 3 1 

1 awMtearol |! 

mWiiawisN 

mtjoo' 


nmn 

18 


<SJOO 

•CM 

4UJ) 

IJ 

8800 

1 fbiienw 1 

■PWwilWHi 

asoojo 

aicrri) 

18 


PwtiMi m w*y 

03(404) 

mmm 

t 1 

0807 1 

1 Ughtiim lOotsm ISmt ISmo) 1 

1 NMrymdi 

4r(ei8) 

um*t 

18 

... 

1 mSniOiiipwMii 

aacaoj) 

»tmn 

' IJ 

081.4 1 

1' Oa»y mootijra m mm mwl cWNrwd I 

Nona 

sr(4an 

10(414) 

to 


Aihoniaionly 

14(104) 

10(101} 

14 

OS SIS 

Annama^aadOMOV' 

asc»8) 

•0(314) 

OS 

84.18 

1 Iniiant ooaaaura I 


0 

sscaojo) 

umn 

18 

1 

1 

ItCfSO) 

. aacaos) 

10 

8 or 1 

me - 

soetto) 

•doi) 

38 

liM8 

Hmn 1 haM BlOi^Wii uaa.| pooio par 

• ■ 





Nana 

3i(ao8) 

mmj} 

IS 

... 

01-08 

11(148} 


ft 

8 7 38 

10-18 

tSfIT.I) 

14(104) 

1j| 

8898 

ao-t8 .... 

ri02)' 

•(tOJ) 

IS 

8831 

mso . , ' . 

not) 

tarn 

4.1 

• 8tS8 

OMOawOo 





aufffcjmVw 1 aim iaMdm.> apiaoeaa 



18 

* 1 

NOvw 

tctia) 

$U4om 

... a 1 

W .. . . ^ 

fOCISJO 

eaupN 

Of 

.10318 

OS 

U(iSJ) 

fomoi 

81 

98938 

>s 

•11304) 

am) 

•007 

4S43S7 

teatOatoMNLOw . 1 

ms 

is(4on 

ascTsw 

lip: 

.. • 

1 <1 

ascsi^ 

itcfsn 

08 

1874 

FawOjf Muoiy.af imNgWoaf iWSaa^a 
Afeaani' 

etesoj) 

aacaa.n 

18 

i 

rrnri 

M(M:n 

aacaoj) 

18 

8838 

Itemi owwartO" Naa M tar eaMsn) 





FmaMancyWijMQlpiai.^earataawNr . 1 

Nana ' - 

S1(408) 

i7(7SW 

iw 


<S . . '■» 

.lO(lOX) 

0(78) 

08 

1888 

o^ts 

SS(i07) 

0(7 •) 

48 

17 ita 

>1S *. 

MKSON 

rwj) 

08 

38 tin 

Ataota OtaaaM (aaa MSI tar Mntaonl 1 

gaya warawy 

NBHO .;. .. 

04(718) 

asNow 

18 

♦ i* ♦ 

t-ts ■ • * .•■i.r • 

riiJ) 

0(78) 

14 

84-4 3 

>1S 

IS(ISJS) ^ 


37 

18108 


PSuwww-iCmMW w al f023 


I 




I 











Source: https://www.industrydocuments.ucsf.edu/docs/tpnxOOOO 


20808 TO 20 Z 






4 


I 


7 


Tabto i.<->fletolto* fltok ef Pwsmbfit Middto'Esr Efhittoni CFMEE) AeoerSinQ 
to bUtovtow Variebtoe (oonl) i 

Otoractoftotto 

«to.(%) 

•fmee 

CaMb' 

OfTS) 

lto.CW> 

•f taratoW 
CaaM 
aatobeto: 
Ito-TS) 

Bbtotto 

atos* 

as% 

OaaSSbiioa i 
totonrblt 

; Aiopc toMSM (eent) 

Stotohr btotory W btoetc Stoai 

asieem 

as (47.4) 

IB 


Sto—nt 

4lfS4.to 

40(B2lS) 

1.1 

0M.e 


• fti wjtrfcittf tef nd —■ >y w»iHb< io> Maniifwd 

tAppTMMtt kmit. nte4ii^i40 by »b w>»ta d o« kUt nm tnf 
tMMn»9«iS0wM 9.S2 » 2.7 y«*f» tor 1:37 irfy««r»lir 

bbto wvigMiSO Mi3j343±Ml!«itorMa CMM toto3J35«fMt tor eoiM 
fTMt 'tor inMr ir«rto.i* centomt «MMi lof 
tTMl tor fmr mtfT (^>001). 
ffMl tor inMr bW* 


Tabto S.^Combinad Effaetsef Btok Fbciora tor Faraietom lasdto Ear 

Effuaions (PMEE) 


Na.(«) 

at FMEI 

Ma.(%) 
at Saretobli 


es%' 

• • • 

Cm— 


BatotNa 

Caandibbb 

aitrtoatoa 

INV7S) 

(w-rs) * 

Btosn 

latbffirbto 

I totob. 

lecii.o) 

311(40.3} 

IB 

... 

Otoy.lilbctor*' ‘ 

saois) 

• 33(4X4) 

IB 

0.73.3 

Cbnobbtoa (X dby b —WO 

i4(fa.4) 

♦ 7133) . 

. X* 

1>11B 

Siaofctog OOB sbcto Sbr day) 

ttdT.D 

nmm 

1.1 

OBSB 

: Aloto (>7 Sbyb toaniO . 

V lO-» . 

4iS39 . 

.. 9B 

0:01-4.3 

2 toctoni opitoHnad 

ttC2s.m 

sdOii) 

4B 

1.7-123 

ttoobtoe ibiid cowsitoBn 

11(14.2) 

S(S:S) 

4B 

13*1X3 

ttobtong bad atopy 

1(139 

0(00) 

..» 

... 

CbriQbbiiari and atopy 

r(S3) 

S(l:f) 

4B ^ 

1il-1X7 

AlSeembtoad ' **"'* 

'‘13(173) 

4(33} 

S3 “ ‘ 

1jS^21.1 


*SUndardited tor io* »ntf mx by Vto fittohod of Mantol onr 
fTOoi tor lotMr borto eomponnQ non*, otw. toio, onO Woo f 
lApproitfntto Ma. eoleUatod by too fiwbiod of H 


I i^JOOiy" 


waHy tkrMfold. Witk liooithoM t»^ 
poonro to tmoko inm nort than 
Ihroi podtt of dgarttUa por dap, tko 
rlik iaercaoed foiufcM. 

Nearly all of the patienti with 
PMEE had one or more previoui 
tpleodet of tuppurative otItU media. 
A eignidcant trend of increaiing rela* 
live riik occurred with inereaaing 
frequency of otitis media. When the 
first epitode of otitis media oeeorred 
at younger than 6 months of age, 
there was an apparent threefold risk 
for PMEEL However^ if ; the age at the 
first episode of oUtis was standard* 
lied for the total number of episodes, 
the reiaiiee risk was only 1.6 (95% 
confidence interval, 0.6 to dfiX llius^ 
early otitis media may increase the 
risk for more frequent episodes of 
suppurative otitis, but of itself does 
not significantly increase the risk for 
PIIE& A family history of ear die* 


increased the risk less than 
twofold, but despite this modest ele¬ 
vation, families with three or more 
affected members occurred only in 
the PMEE group. 

Kasai congestion occurred' more 
often, and was more persistent, in 
child^n with PMEE. With mors per¬ 
sistent catarrh the risk incrtased 
from threefold to fivefold. Atl^iedis- 
eaees occurred twice as often in chil¬ 
dren with PMEEL In those who 
required repeated tympanostomy- 
tu^ insertion, ten (48%) of 21i had 
atopic disease. The risk for PMEE 
increased nearly fourfold In children 
with persistent atopic symptoma A 
family history of atopic disease did 
not increase the risk for PMEE. 

Table 2 shows the combined effects 
of nasal congestion, cigarette smoke 
exposure, and atopy. Kasai congestion 
alone elevated the risk nearly four¬ 
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fold. YFben dgirette smidit exposure 
^ 8topy was added to nasal conges- 
^ lion, the risk Increased, t^dldm wi^ 
JQ! tilrec fiMtors were more than six 

/%lmss IS llktly to manifest PMEE. 

COMMEKT 

^ioppuiwtivt otitit'media, catarrh, 
dkMisebold dgarette-smokc exposure, 
j^iaA atO|^ are impoitant risk fietors 
iptof the devdopment of PMEB. flie 

increases wttk mote ienrlm 
^ j^ips eo T m. Several cliniesl and i labora¬ 
tory studiee would substantiate the 
importance of these factors. Secur- 
rent infections can damage dliary 
function and cause meUplmstie 
changes In middlf««ar mucous 
glands* The altered mucoea eecretea 
a thick, gluelike fluid, which Is mors 
likely to persist for long periods 
Catarrh, which occum more com¬ 
monly in children with abnormal 
middle-ear preesuret,*^ may reflect 
repeated nasal Infections, nasal! irri¬ 
tant reactions, or nasal allergy. Each 
of these conditions could csusc muco¬ 
sal edema, hypersecretion, and abnor^ 
mal ciliary funedon, which then 
results in obetruetion or *dysfunc^ 
tion** of the eustaehian tubes. Phssm 
dgsrstte nsoka a ip osa T t 
t tlm firequfiiey ofjmnaUt^ 
taspintoiy gymptonu^ and may 
vaggravats respiratory aUMfisa.*' In 
heavily txpo^ children, catarrh 
from infection or allergies could 
become more pmistent In children 
with atopic disease, allergic rhinitis it 
the likely cause of their incrtased risk 
of middle-ear effusions. Becent stud- 
fas in patients with sUkrgiet have 
shown that nasal challenges with spe- 
dfic antigens can produce sustained 
abnormalities of eustaehian tube 
fnnction.“ 

Ifaenrmt othis madia, Basel ca¬ 
tarrh, dgaretts moks exposors, mid 
maul aifargfas chronicaihr Ihflhiifa 
i^tlis Basal aad aUddlO-ear cavltfas, 
aaaafaig parristant autlaeltian tabs 
f dysf unct i on , Middle-tar effusions will 
clear fau readily in heavily exposed 
childrmi, which may tventually neces- 
ritate surgical drainage and insertion 
of tympanostomy tubes. POr thsse 
ghOdroB, B amdiesl treitment plan 
/Uhml d fartuds the eUndnatloii of 
. isbacco smohs from the domestk 
OBviroBBMBt and; IfVBple distaarm 
>fraaeat, Ihs coatrol of spedfic anri- 
w aa maat al alfatieim 

MddfaCar Effusione—Krsemar al al 
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